



6HEDJDL QHJDUD EHUNHPEDQJ ,QGRQHVLD VHGDQJ EHUXVDKD PHQLQJNDWNDQ
SHPEDQJXQDQGLVHJDOD ELGDQJ VDODKVDWXQ\D GDODPELGDQJLQGXVWUL\DLWXNHODSD
VDZLW.HODSDVDZLWPHUXSDNDQVDODKVDWXNRPRGLWDVSHUNHEXQDQ\DQJPHPHJDQJ
SHUDQDQ SHQWLQJ EDJL SHUHNRQRPLDQ ,QGRQHVLD VHEDJDL SHQJKDVLO GHYLVD QHJDUD
VHODLQ PLQ\DN GDQ JDV ,QGRQHVLD PHUXSDNDQ QHJDUD SURGXVHQ GDQ SHQJHNVSRU
NHODSD VDZLW WHUEHVDU GL GXQLD >@ 'LOLKDW GDUL VLVL NRPSDUDWLI VHEHQDUQ\D
PHPLOLNLSURVSHN\DQJEDLNNDUHQDLNOLPVHUWDFXDFD,QGRQHVLD\DQJFRFRNXQWXN
EXGLGD\D NHODSD VDZLW 1DPXQ LQGXVWUL NHODSD VDZLW MXJD GDSDW PHPEHULNDQ
GDPSDN EXUXN EDJL OLQJNXQJDQ DNLEDW OLPEDK \DQJ GLKDVLONDQQ\D 6HWLDS WRQ
NHODSD VDZLW DNDQ PHQJKDVLONDQ OLPEDK EHUXSD WDQGDQ NRVRQJ NHODSD VDZLW
VHEDQ\DN  OLPEDK FDQJNDNQJ VKHOO VHEDQ\DN  OXPSXU VDZLW ZHW
GHFDQWHU VROLG VHEDQ\DN  VHUDEXW ILEHU VHEDQ\DN  VHUWD OLPEDK FDLU
VHEDQ\DN >@/LPEDKFDLUSDEULNNHODSDVDZLWEHUXSDSDOPRLOPLOOHIIOXHQW
320(PHQJDQGXQJDLUPLQ\DNGDQOHPDNGDQSDGDWDQ
WRWDO PHUXSDNDQ SURGXN OLPEDK XWDPD \DQJ GDSDW PHQ\HEDENDQ WHUMDGLQ\D
NHUXVDNDQOLQJNXQJDQ >@
/LPEDK FDLU \DQJ GLKDVLONDQ ROHK LQGXVWUL NHODSD VDZLW LQL KDUXV GLRODK
WHUOHELK GDKXOX XQWXN PHPLQLPDOLVLU GDPSDN SHQFHPDUDQQ\D WHUKDGDS
OLQJNXQJDQ %HEHUDSDPHWRGH SHQJRODKDQ OLPEDK FDLU NHODSD VDZLW \DQJ VHULQJ
GLJXQDNDQ DGDODK PHWRGH VLVWHP NRODP WHUEXND DHURE GDQ DQDHURE 1DPXQ
PHWRGH WHUVHEXW PHPEXWXKNDQ ZDNWX \DQJ ODPD XQWXN PHQJRODK OLPEDK FDLU
NHODSD VDZLW >@ 3HQJRODKDQ OLPEDK FDLU NHODSD VDZLW GDSDW MXJD GLODNXNDQ
GHQJDQ FDUDPHQJNRQYHUVL OLPEDKFDLU WHUVHEXWPHQMDGLELRJDV VHSHUWL KLGURJHQ
GDQ PHWDQD 6DODK VDWX PHWRGH XQWXN PHQJNRQYHUVL OLPEDK FDLU \DLWX GHQJDQ
PHQJJXQDNDQVLVWHPSODVPDGHQJDQPHWRGH'LHOHFWULF%DUULHU'LVFKDUJH >@
*DVPHWDQD \DQJGLKDVLONDQSHQJRODKDQOLPEDKVDZLWPHQJJXQDNDQVLVWHP
SODVPD GHQJDQ PHWRGH 'LHOHFWULF %DUULHU 'LVFKDUJH GDSDW GLMDGLNDQ VHEDJDL
VXPEHU HQHUJL WHUEDKDUXNDQ 3URGXNVL JDVPHWDQD \DQJ GLKDVLONDQ KDUXV GLXNXU
GHQJDQ WHSDW XQWXN PHQJHWDKXL EHUDSD SRWHQVL HQHUJL JDV PHWDQD \DQJ GDSDW
Ϯ
GLNRQYHUVLGDULSHQJRODKDQ OLPEDKFDLUNHODSDVDZLW$ODW \DQJELDVDGLJXQDNDQ
XQWXN PHQJXNXU NRQVHQWUDVL JDV PHWDQD \DLWX JDV DQDO\]HU 1DPXQ KDUJD JDV
DQDO\]HU LQL UHODWLI PDKDO 3HQJXNXUDQ NRQVHQWUDVL JDV PHWDQD MXJD GDSDW
GLODNXNDQ PHQJJXQDNDQ VHQVRU JDV PHWDQD 04 GDQ 7*6 \DQJ EHUEDVLV
VHPLNRQGXNWRU GHQJDQ KDUJD \DQJ UHODWLI OHELK PXUDK GDQ PXGDK XQWXN
GLGDSDWNDQ
3HQJXNXUDQNRQVHQWUDVLJDVPHWDQD PHQJJXQDNDQ VHQVRUJDVPHWDQD04
GDQ7*6 LQLPHPHUOXNDQ SHUDQJNDW ODLQQ\D \DQJ GLEHQWXNPHQMDGL VHEXDK
VLVWHP PRQLWRULQJ NDUHQD VHQVRU JDV PHWDQD KDQ\D ELVD GLJXQDNDQ VHEDJDL
GHWHNWRU 6HODLQ LWX XQWXN PHQJHWDKXL WLQJNDW NRQVHQWUDVL JDV PHWDQD LQL
GLSHUOXNDQ NDOLEUDVL GDQ SHQJXMLDQ XQWXN PHQGDSDWNDQ KDVLO \DQJ DNXUDW 3DGD
SHQHOLWLDQ LQL GLODNXNDQ SHUDQFDQJDQ VLVWHPPRQLWRULQJ NRQVHQWUDVL JDV PHWDQD
\DQJGLKDVLONDQSDGDSHQJRODKDQOLPEDKFDLUNHODSDVDZLWPHQJJXQDNDQSODVPD
'LHOHFWULF%DUULHU'LVFKDUJH JXQDPHPRQLWRUNRQVHQWUDVLJDVPHWDQDDJDU OHELK
DNXUDW 3HQHOLWLDQ LQL DNDQ GLODNXNDQ EHEHUDSD WHKDSDQ GLDQWDUDQ\D \DLWX
SHUDQFDQJDQ VLVWHP PRQLWRULQJ PHWDQD NDOLEUDVL VHQVRU JDV PHWDQD GDQ
SHQJXMLDQ PRQLWRULQJ JDVPHWDQD \DQJ GLKDVLONDQ SDGD SHQJRODKDQ OLPEDK FDLU
NHODSDVDZLWPHQJJXQDNDQSODVPD'LHOHFWULF%DUULHU'LVFKDUJH
 5XPXVDQ0DVDODK
%HUGDVDUNDQ ODWDU EHODNDQJ \DQJ WHODK GLSDSDUNDQ UXPXVDQPDVDODK \DQJ
GDSDW GLNHPXNDNDQ GDODP SHQHOLWLDQ LQL DJDU SHQJDPELODQ GDWD NRQVHQWUDVL JDV
PHWDQD GDSDW GLODNXNDQ GHQJDQ DNXUDWPDND SHUPDVDODKDQ \DQJ GDSDW GLDPELO














 0HQJJXQDNDQ VDWX EXDK SLFR ORJJHU XQWXN PHPEDFD WHJDQJDQ GDUL DODW
VHQVRUJDV
 0HQJJXQDNDQ VDWX EXDK 3& XQWXN PHQ\LPSDQ GDWD WHJDQJDQ JDV GDQ
PHQDPSLONDQJUDILNKDVLONHOXDUDQVHQVRU \DQJGLKXEXQJNDQGHQJDQ SLFR
ORJJHU
 0HQJJXQDNDQ VDWX EXDK ZDGDK WDEXQJ EHUEDKDQ DNULOLN VHEDJDL WHPSDW
XQWXNPHPRQLWRULQJNRQVHQWUDVLJDV
 3HQHOLWLDQ LQLEHUIRNXVSDGDSHQJKLWXQJDQNRQVHQWUDVLJDVPHWDQD
 3HQHOLWLDQ LQL PHQJJXQDNDQ VLVWHP SODVPD GHQJDQ PHWRGH 'LHOHFWULF
%DUULHU'LVFKDUJH XQWXNPHQJRODKOLPEDKFDLUNHODSDVDZLW
6LVWHPDWLND3HQXOLVDQ
3HQXOLVDQ ODSRUDQ WXJDV DNKLU LQL GLVXVXQ GHQJDQ VLVWHPDWLND SHQXOLVDQ
VHEDJDLEHULNXW
%$%,3(1'$+8/8$1












%HULVLNDQ NHVLPSXODQ \DQJ GLSHUROHK GDUL SHQJRODKDQ GDWD GDQ LGHQWLILNDVL GDWD
SDGD WXJDV DNKLU LQL VHUWD VDUDQ \DQJ GDSDW GLJXQDNDQ XQWXN SHQ\HPSXUQDDQ
WXJDVDNKLULQL
